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N! 1254137. K/1. E 21 B 29/10; 1982. 
(54) CnOCOB PEMOHTA OGCAflHblX KO- 
ilOHH 

(57) ilcnonbaoBaHMe: pcmomt yMacxKos c OMa- 
rdMM paapyuieHMfl m Ae4>eKTaMvi a cteHicax 06- 
cdAHbfx KOAOHH. CyiuHOCTb M3o6peTeHMii: 
noA^MpaiOT uM/iMHAPMMecKM(% naTpy50K pac- 
MBTHoro nepMMerpa, AnMHd xoToporo 6o/ibUje 



BHyrpeHHero AMdMerpa 2 peMOHTMpyeMoro 
ysacTKa o6caAHOA koaohhu, a AnviHa natpyG- 
Ka Ooitbiue AAMHU MHrepeana noBpexcACHiisi. 
npoMaaoAflT nonepeMHyio AB4>opMauMio nar- 
pyOxa no Bcei^ fxnwne ao norepti ycroviMviBO- 
CTM. 4>MKcauHK} ero b stom nonoxceHMH, cnycx 

B CKBa)KMHy M yCTBHOBKy B 30He noBpoKAC- 
HMfl nyTCM <t>MKCaTOpOB. riptl 3T0M MdTepMa/1 

narpyGxa Bi>i6MpatoT no MOAy^io ynpyrccTM - 
E. KOTopui;) onpeAe/iniOT uia cooTHoiueHiiR; 
1.4 P 



rAe P - KOHTaKTHoe AaB/ieHvie 



(h/R)' 

narpyOxa Ha creHXH o6caAHoA ko/iohhu: h - 
TO/iiUMHa CTCHxw naTpyOxa; R - paAwyc BHyr- 
peHHeA cTeHKM oOcaAHoA ko/iohhm. 4 
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M306pCTeMMC OTHOCMTCfl K TeXHOflOrUM 

peMOHTHwx pa6oT 8 He()>feAo6biBaiouie«t npo- 

MUUJAeHMOCTM. d MMCHHO. K CnOC06dM /IMK&M* 

AauMH yMdCTKOD c OMsraMM paapyiueHMA h 
Ae<t>eKTaMM b creHKdx o6cdAHyx kojiohh. 

Ue/tb H3o6peTeHiiR - noBbitueHMe s^x^ex* 
TMBHOCTn peMOHTHfalx pa6oT M oOecneseHiie 
paoHOMepHoro npM)«caTHfl narpyGxa no aceA 
ero A^MKe x o6caAMoA ko/iohhg npn ynpoiue* 
HHM npouecca ycTaHoexvi naipyOxa aa cmct 

MCK/IIOMeHllfl AOnO/IHMTe/lbHOrO 603Ae^CTBMfl 

Ha Hero. 

Ha 4>Mr. 1 ii3o6paxceHO ycrpbAcTso aha 
npueeAeHHsi naTpySfca e coctoahhc norepti 
yCTQiRMMBOCTM: Hd ^MF. 2 r- ceHeHM6 A-A Ha 4»Mr. 
1; Ha ^Mr. 3 - ceMeHvie 6*B na ^m: 1; Ha 4>Mr. ' 
4 - narpyGoK, ^a<^liKCHpoBaHHbl(l b coctorhmh 
norepH ycToAHvieocTii. 

. ycTpoACTBO A>ifl npMBeAeHHR naTpySxa 1 
B cocTowHwe norepM ycToftHMBOcm - npoTRrw- 
Baiouiee ycrpoACTpo ~ npeAcraB/isiGT co6oA 
KOHWH^cxyio onpaBxy 2 e 4>opMOo5pa3yioiuviM 
crepxHeM 3 m ponHicaMM 4, aaxpen/ieNHfaiMM 
no AiiHHe onpaBKu. Po/iukm 4 CBDadHbi c Mexa- 
hhscckhM npHBOAOM 5. BpaiueHiie Ha xof bpu A 
nepeAaeTCfl AsviraTe/ieM 6.>nociie npHBeAe* 
HMfi ndTpyOxa b cocTORHne norepM ycTOAMtiao- 
CTM npw noMomii AaHHoro ycTpoftcxea oh 

<|»MKCMpyeTC]l B 3T0M COCTOflHliM HOCpeACTBOM 

<|>HKcaTopoB 7, coeAHHeHHbix Me)*gc^y co6o(^ 
CTepxcHRMM 8. ripviBOA 5 npeACTaa/ifler H3 ce- 
6r ayCwaryio nepeAany c q^noih BCAyiueft 9 m 

AByMR BCAOMUMll UJeCTCpHflMM 10, 11. BCAy- 

tuan uiecTepHfl 9 ycTaHOBiiena Wa buxoahom 
Bdiiy 12 ABHraTenn 6: Ha sa/iy .13 BepxHe(% 
boaomoA uiecTepHMycTaHoa/icH Kpd,OH(ift Bep- 
xHHA.po/iMK 4. a Ha Bany 14 hvukhbA BCAOMO^k 
uiecrepHH xpaAHMA hm)khhA ponHX 4. PoiiMXM 
4 (h BepxHMe, h niDKHHe) cBAsaHHbie npHBOA- 

HbfM peMHCM 15. PO/IMKM 4, HC CBnsaHHbie c 

BdiiaMM 13 M 14. Bbino/iHeHu ynpyroaAacTviM-' 
HbiMH H/iM noAnpy)«cHHeHbt a pedynbTare nero 
OHH OTcne)icHBaioT Ae(t>opMauwio narpyGxa. 
GoKOBue po/iHKM 4 aaxpenneHu B xoHHMecRoA 
onpaBxe 2 c eosMOxcHOCTbio spatueHMsi. Ohm 
He noAnpy)icMHeHbi m ycraHOB/ieHu coocho k 
4>opMop6pa3yiomeMy.CTep}icHK> 3. 

Cnoco6 peMOHTB aaxniOHaeTCR a ciioAyto- 
(ueM. 

BnaMa/ie ocyiuecTB/iniOT noA6op naipyG- 
xa pacMBTHoro nepuMCTpa m ynpyrocTM. Par- 

Py60X 1 Bbino/IHPIOT B BMAC TONXOCTCHHOrO 

xpyroBoro uiiniiHApa m3 MarepMa/id o6;iaAaK>' 
lUcro CBOMCTBOM ynpyrocTM. npkineM nepn- 
Merp' uM/iMMApa 5o/ibUje BMyTpeMHero 
nepHMerpa peMOHTHpyeMOA o6caAHOM ko/ioh- 
Hu, a AnMHa - 6oiibiue HHtepBaita noapexcAe- 
HHB o6caAHo£^ KonoHHU. B KanecTBe 
MarepHana HsroTOBneHMii naTpy6Ka mokbt 



6biTb Mcnonb30BaHa BbicoKOKaMecTBeHHa« 3a- 
xa/ieHHan cianb, CTexAonnacTHx m APy«'Me Ma- 
repManu. xapaxrepHayioiUMe tcm. mto 
HanpnxceHHfl. aosHMxaioiUMe a hmx noc/ie no- 
5 TepM ycTo^iMHBOCTM. HB npe6biujaK)T npeAenoB 
rexysecTM Aannux MarepHd/iOB. T.e. coot- 
BCTCTByiOT ynpyrwM Ae(t»opMauMflM 3tmx Mate- 

pMa/IOB. 

BarcM npoMSBOAHT nonepeMHyio Ae4>op- 
10 MauMio naipyGxa no Bceft A/^Mne ao noiepii 

yCTORMMBOCTM M <J)MKCaUMK> CrO B 3T0M COCTO- 

RHMM. fl/tfl 3TOro naipySox 1 noAawT na bxoa 
onpaBKH 2 npoTnrMBdiotuero ycrpoHCTBa c 
npeABapMTe/ibHO.BKiix}MeHHbiM ABHrare/iBM 6, 
15 nepeAdioiuMM BpatueHne na poiiMXH 4 c no- 

MOtUbtO MBxiBHIIHeCKOrO npMBOAa 5. POilMKM 4 

aaxaaTUBdioT naTpy6o< m npornrMBaiOT ero 
BKyrpb KOHHMecKoA onpaBKH 2 ycTpofiCTBa. no 
■ Mepe ABM)KeHMn narpySxa BAO/ib BHyrpcHHeii 

20 noaepxHOCTM nocreneHHO yae/iMMwaaeTCJi pa- 
AManbHa« Harpy3Ka« Aei^CTByiomafl Ha Hero co 
CTopoHu onpaaxM wa-aa yMeHbiueHUJi ee flwa- 
MBTpa* M3BecTH0» 4T0 TOHKMc ynpyrwe o6o/ioh- 
Kti noA Aei^CTBMeM paAMaAbHOf) narpyaxH 

25 TepniOT ycTOAMHBOCTb, nepexoAR x HOBOMy co- 
CTOAHMK) paBHOBeCHA c BbinyxnocTbK), 
• o6patueHHo(^ x ueHxpa/ibHOA ocm uiiiKiHApa. 
fl/ifl o5ecncMeHHfl nepexoAa naTpyiaxa b co- 
CTonHMe noTepti ycTOf^MUBOCTM cnyxiiT <J)0p- 

30 MooOpaayioiUHC^ CTep)KeHb 3, xoropbiii 
KOHueHTpMpyer paAwa/ibnyio narpyaxy na nar- 
py5oK. TepRiomHR ycTOf^MHBOCTb. Aa/ibHeA- 
map npoTflxxa narpyOxa canaaHa c. 
npoAO/uKaK)tUMMCii YBeviMHeHiieM paAHianbHof^ 

35 HdrpyaxM m hpmboamt k yaeiiMMeHMio Bunyxiio* 
CTM o6oiiOMKii narpySxa. norepflBuieA ycToA- 
MMBOCTb, a peay/ibTare nero pasMepbi 
narpyGxa 6yAyT cooTBeTcraoBaTb TpaHcnopr- 
HUM pa3MepaM Te/i, cnycxaeMux b CKBa)KMHy. 

40 B MOMCHT AOCTM^eHHn naTpy6K0M Tpancnop- 
THbix paaMepoB oh npoTnrMaaeTcn x xoHuy 
onpdBKH 2 H Ha BbixoAe m3 nee CTflniBaeTcn 

HeCKOAbKHMM <^HKCaTOpaMH 7 (CM. <)>Hr. 4). KO- 

Topue )KecTKo coeAHHflioT Me>KAy coOofl crep- 
45 xcHsiMH 8. TaxtiM o6pa30M ocyiMecTB/iiiK>T 
onepauHKX^MKCMpoBaHHR naTpy6Ka 1 bcocto- 

AHHH norePH yCTOASHBOCTM/ 

riociie 3Toro npOM3BOAiiT ycTBHOBxy naT- 
pySxa B 30He noBpe)KAeHMfi oScbahoA ko/ioh- 

50 MM. 

Ann 9Toro c noMoiMbio Aspxarenn (hb Map- 
Tcxe He noxaaan) naTpyGox. 3a<)>HKCMpoaaH- 

HWft B COCTOflHMH nOTCpw yCTOflMMBOCTM. 

cnycxawT B cxsaxuHy m ycTaHaa/iMaaiOT na 
55 ypoBHc ynacTKa noBpe)KAeHHn o6caAHO*i xo- 
noHHu. CTflriiBaiombie narpyQcx 1 4>tiKcaT0pbi 
7 cHiiMaK)T. nepeMeiMan BBepx coeAHHAK^iMne 

MX CTep)XHW 8. HTO npilBOAHT X CHflTHK) PBAM* 

anbHoA HarpyaxH. AeACTayxitueA na narpyGox. 
__j2oA AeAcTBHBM ycMAMA B o6onoMxe« noTepna- 
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ujeft ycTOMMMBOCTb. naipyeoic 1 BoaBpamaercii 
B McxoAHoe pasHOBecHoe cocronHiie. 

B CM/iy Toro. mto MCxoflHWfi bhcujhmm am- 
aMCTp narpySKa HCCKO/ibKO Go/ibiue BHyrpeH- 
Mero AwaMerpa o6caflHOM koaohhw. naTpy6oK 5 
nrtOTHO M paBHOMepHO npwxMMaeTCJi ic o6caA- 
NOA KonoMHe. nepcKpwB ynacxoK noBpe)KAe- 

6bi/iM npoBCAeHu na6opdTopHue wcnuia- 
Hdn cnocoGa peMOHxa oGcaAMbix ko/iohh h3 10 
MOAe/iM o6caAMO*i ko/iohhw c ue/ibio npo-. 
BepKM ero pa6oTOcnoco6HocTM. MoAeflt o6- 
caAMOft Ko/ioHHW npeACTaB/iflCT co6o« 
TO/iCTOCieHHyio Tpy6y c BHyrpeHHMM AwaMex- 
pOM 80 MM, napaMerpoM 251.2 mm m ahmkoCi 15 
500 mm. 

HaTpyGoK sbinoiiHeH m3 CTCKnon/iacTHica b 
BMAO TOHKOCTeHHoro KpyroBoro UMilHHAPa, 
TO/itUMHa CTCHKM KOToporo 0,3 MM. 8 nepwMCTp 
251.6 mm. 20 

B KaMecTDe npoTnrwBaioiuero ycrpoi^CTBa 
iicno/ib30Ba/iacb KOHnsecKaw onpasKa co 

BXOAHbIM AWaMeipOM 100 MM. bsixoahwm - 70 

MM, AflMHO^ 600 MM c OAHMM <t)opMoo6pa3yio- 
lAMM crepxHeM BAO/ib BHyrpeHMefi nosepxHO- 25 
CTM onpaBKM. npoTsixKa ocymecTBAJinacb 
AaBneHMeM Hd ropeu naTpyexa. Ha BWxoAe m 
npoTflrnsakiiuero ycxpoftCTBa naTpy6pK nwen 
AMaMerp 70 mm, npvmeM <t>opMOo6pa3yiomMfl 
crepxeHb yxe He xaca/icw BWBepHyrofl 060- 
/lOMKM ndTpyOxa, 11 a raicoM nonoxeHiiyi narpy- 30 
60K 5biii nocneAOBajeiibHO CTJiHyr AayMn 

(t)l4KCaT0paMl1, COeAMHCHMblMM MBXAy CO6OM 

AByMfl cra/ibHUMM crepxHAMM. 

SareM naxpySox 6bi/T cnymeH a woAenb 

OOcaAHOA KO/IOHMbI AO ypOBH« 30Hbl nOBpOK- 35 

AeHiifi o6caAHOt% KOiioHHu c noMoiAbfO Aepxa- 
xe/in, nonepesHwe p^SMepu xoxoporo He 
npeBbiuia/iM 70 mm. 3axeM cxftrwaaioiuiie <))wk- 
caxopw CABwra/iM k aepxHCMy xopuy. naxpy Sxa 
33 cMex ycMnMfl, nepeAaaaeMoro Mepea cxepx- 40 

MM. 

B MOMenx chhxmji nocncAHero <t>MKcaxopa 
C606ojQiHu(t naxpyOoK no/iHocxbio aoccxaHo- 



BMn CBOto 4>opMy. npHxcaBiuwcb k BHyTpeHHCii 
cxeHxe o6caAH0i^ ko/iohhw m nepexpuB aony 
noBpe)KAQHiifl. 

AHa/iorviHHbiM o6pa30M 6binM npoeeAeHw 
McnwxaHMfl B yc/ioBMflx noAHoro sanoAHCHWR 
MOAcnn o6caAHOi^ ko/tohhw boao**. 

/la6opaxopHbie AaHHwe noAxaepA^^nn pa- 
6oxocnoco6HOCXb AanHoro cnoco6a peMonxa 
o6caAHWX KOflOHH, naxpy6ox nonnocTbio. 6e3 

nOBpe)KA6HMA M CX/iaAOK BOCCXaMOBM/l CBOK) 

<t>opMV w iiiioxHO o6nera/i BH/xpenHjOK) cxenxy 
o6caAHO(* KOAOHHfai, M3onMpyji 30Hy noBpex- 

AeHM5l. 

cX> o p M y n a m 3 o 6 p e x.e h m « 
Cnoco5 pcMOHxa oOcaAHwx iconoMH. 
BK/iiOMaio(UM^ noA6op naxpyOxa pacHexnoro 
nepuMexpa, nonepeHHyio Ae4>opMauMK) nax- 
py6Kd no Bceft a/^hhc. cnycx«ro b cxaaxwHy n 
ycxaHOBicy b sohc noBpajKACHMsi, o x a m m a 10- 

tU M A C SI TBM. MXO. C UCilblO nOB«UieHM5l 

3(t)(t>eicxiiBH0Cxii peMOHXHbix pa6ox h o6ecne' 
qeHMfl paBMOMepMoro npwKaxnw naxpySxa no 
BceA ero aamhb k o6caAHOvi KOAOHHe npw oa- 
HOBpeMCHHOM ynpoiueHMH npouecca ycxa- 
HOBKM naxpySxa aa cmbx MCK/tK>MeHM« 
AononHMxeAbHoro BoaAet^cxBun na nero. Ma- 
xepMBA narpyOxa Bbi6Mpaiox no MOAy/iK) ynpy- 
rocw E, npMMeM nocneAKuPt onpeAeAfliox 113 

COOXHOUieHMK 

E >— ^-^^ 
(h/Ry^ ' 

TAO P - xoHxaicxHoe AaBAeHMB naxpyGka na 
cxeHKM o6caAHO« ko/iohmu: 

h - To/imwHa cxeHKM naxpyGxa: . 

R - paAMyc BMyxpeHHefi noaepxHocxM 06- 

CaAHOft KO/IOHHW. 

a nonepcHHyio Ae<t)OpMauMio fiaTpySxa no 
Bcei^ A'lWHC ocymecxB/ifliox ao noTepn ycxoi^- 
HMBocxvf, aaxcM ero <|)MKCMpyioT b 3TOm cocxo- 
nHMM M nocAB cnycxa b aoHy TioapexaeHMa 

<|>MKCaXOpU CHMMdlOX. v " v 
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the perimeter length is greater 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices, hi this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R)^ 1/5^ ^here P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cyhnder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 



1810482 



4 

high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 ,2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accompHshed by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no gieater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 



1810482 



6 

its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R)ll/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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